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XQGHUVWDQG WKH SRVVLEOH FKDUDFWHULVWLFV RI IOXLG IORZ SDWWHUQ SULRU WR WKH H[HFXWLRQ RI WKH FRVWO\ DQG ODERULRXV
H[SHULPHQWDOZRUN7KHVHXQGHUVWDQGLQJRIIOXLGIORZSDWWHUQLQVWLUUHGWDQNUHDFWRUVDUHLPSRUWDQWIRUGHVLJQVFDOH
XS DQG RSWLPL]DWLRQ SXUSRVHV RI VXFK VWLUUHG WDQNV:KHQ LW FRPHV WR LQ WHUPV RI SUHGLFWLRQ RU VLPXODWLRQ DV D
VXEVWLWXWHWRWKHH[SHULPHQWDOZRUNRIWKHIOXLGIORZFKDUDFWHULVWLFVWKHVLPXODWLRQRUQXPHULFDOSDUDPHWHUVDUHWKH
PDMRUFRQFHUQWRWKHDFFXUDF\RIWKHSUHGLFWHGUHVXOWVDVWKHVHWHFKQLTXHVDUHSXUHO\EDVHGRQQXPHULFDOSDUDPHWHUV
3UHGLFWLRQRIWXUEXOHQWIORZLQFRPSOH[JHRPHWULHVRIVWLUUHGWDQNZKHUHWKHPRYLQJERXQGDULHVH[LVWVOLNHLPSHOOHU
UHJLRQ QHDU WKH LPSHOOHU WLS DW EDIIOHV DQG DW ZDOOV FUHDWH PRUH WURXEOH LQ DFFXUDWH SUHGLFWLRQ DQG HYHQWXDOO\
FRQFHUQVRYHUWKHLGHDOVHOHFWLRQRIQXPHULFDOSDUDPHWHUV)OXLGQHDUWKHLPSHOOHUPRYLQJUHJLRQVDUHWKHKLJKHVWLQ
PDJQLWXGH DV WKH IOXLG PRYHV ZLWK WKH PD[LPXP URWDWLRQDO VSHHG RI LPSHOOHU LQ VXFK UHJLRQV DQG DUH KLJKO\
WXUEXOHQW DQG DQLVRWURSLF ZKLFK PDGH WKH VLPXODWLRQ PRUH FKDOOHQJLQJ 2QH RI WKH PRVW LPSRUWDQW QXPHULFDO
SDUDPHWHU WREHFDUHIXOO\FRQVLGHUHG LQ WKHDQDO\VLVRI WXUEXOHQW IORZ LQVWLUUHG WDQNUHDFWRUV LV WXUEXOHQFHPRGHO
$PRQJWKHDYDLODEOHWXUEXOHQFHPRGHOLWLVZHOONQRZQIURPWKHOLWHUDWXUHWKDWODUJHHGG\VLPXODWLRQ/(6LVDEOH
WREHWWHUSUHGLFWWKHWLPHDYHUDJHGÀRZTXDQWLWLHV LQFOXGLQJWKRVHUHODWHGWRWXUEXOHQFH >@,QD/(6DORZSDVV
¿OWHUHGYHUVLRQRIWKH1DYLHU6WRNHVHTXDWLRQLVVROYHG7KHÀXLGPRWLRQDWWKHVXE¿OWHUVFDOHVLVWDNHQFDUHRIE\D
PRGHO,WLVD'WUDQVLHQWQXPHULFDOVLPXODWLRQRIWXUEXOHQWÀRZLQZKLFKWKHODUJHÀRZVWUXFWXUHVDUHUHVROYHG
H[SOLFLWO\ DQG WKH HIIHFWV RI VXEJULG RU VXE¿OWHU VFDOHV DUHPRGHOHG WKH UDWLRQDOH EHLQJ WKDW WKH ODWWHU DUHPRUH
XQLYHUVDODQGLVRWURSLFLQQDWXUH/(6PRGHORIVWLUUHGWDQNÀRZDUHFRPSXWDWLRQDOO\H[SHQVLYH7KHFRPSXWDWLRQDO
FRVWRIDQ/(6LVODUJHO\GLFWDWHGE\VSDWLDOUHVROXWLRQUHTXLUHPHQWV$ZD\IURPZDOOVWKHVSDWLDOUHVROXWLRQQHHGV
WREH VXFK WKDW WKHFXWRII VSDWLDO IUHTXHQF\RI WKH ORZSDVV¿OWHU IDOOVZLWKLQ WKH LQHUWLDO VXEUDQJHRI WXUEXOHQFH
,VVXHVZLWK/(6UHODWHGWRERXQGDU\OD\HUVOHGWRWKHLGHDRIIRUPXODWLQJDWXUEXOHQFHPRGHOWKDWLVFKHDSHUWRUXQ
DQGEHWWHUSUHGLFWWXUEXOHQWÀRZVFDOOHGGHWDFKHGHGG\VLPXODWLRQ'(6RUK\EULG5$16/(6WXUEXOHQFHPRGHO
7KHPDLQLGHDRIWKLVDSSURDFKLVWRSHUIRUP/(6DZD\IURPZDOOVZKHUHGHPDQGVRQUHVROXWLRQDUHQRWWKDWVWURQJ
DQG UHYHUW WR 5$16 PRGHOLQJ ZKHUH /(6 LV QRW DIIRUGDEOH LH LQ ERXQGDU\ OD\HUV ,Q VWURQJ WXUEXOHQFH ÀRZ
VWUXFWXUHVFORVHWRWKHZDOODUHYHU\VPDOODQGDQLVRWURSLF>@7KXVDQ/(6ZRXOGQHHGDYHU\¿QHJULGZLWKLQWKH
ERXQGDU\OD\HUZKLFKLPSOLHVWKDWWKHFRPSXWDWLRQDOFRVWGRHVQRWGLIIHUDSSUHFLDEO\IURPWKDWRIDGLUHFWQXPHULFDO
VLPXODWLRQ '16 >@ ,QDGHTXDWH JULG UHVROXWLRQRIERXQGDU\ OD\HUV FDQ VHYHUHO\GHJUDGH WKHTXDOLW\RI D ODUJH
HGG\VLPXODWLRQ7KHUHIRUH'(6ZDVSURSRVHGE\6SDODUWHWDO>@LQDQDWWHPSWWRUHGXFHWKHFRPSXWDWLRQDOFRVWDV
ZHOODVWRSURYLGHDJRRGSUHGLFWLRQRIWXUEXOHQWÀRZVFRQWDLQLQJERXQGDU\OD\HUV$'(6LVDQ/(6WKDWWUDQVIHUV
WRD5$16EDVHGVLPXODWLRQLQERXQGDU\OD\HUVWKXVSHUPLWWLQJDUHODWLYHO\FRDUVHJULGQHDUZDOOV7RWKHDXWKRUV¶
NQRZOHGJHWKHUHDUHRQO\DYHU\IHZVWXGLHVRI'(6PRGHOLQWXUEXOHQWIORZPRGHOLQJLQVWLUUHGWDQNH[LVWV>@

7KHPDLQ REMHFWLYH RI WKLV ZRUN LV WR DVVHVV WKH TXDOLW\ RI '(6 SUHGLFWLRQV IRU VWLUUHGWDQN ÀRZ )RU WKLV D
GHWDLOHGFRPSDULVRQZLWKH[SHULPHQWDOGDWDLQWKHYLFLQLW\RIWKHLPSHOOHUZDVSHUIRUPHGEHFDXVHLQWKLVUHJLRQWKH
ÀRZLVEHLQJJHQHUDWHGDQGKHUHWKHHIIHFWRILQDGHTXDWHZDOOOD\HUUHVROXWLRQZRXOGEHPRVWYLVLEOHDVWKHIORZLV
KLJKO\ VZLUOLQJ DQG DQLVRWURSLF LQ VXFK UHJLRQ &ORVH WR WKH LPSHOOHU ERXQGDU\ OD\HUV GHWDFKLQJ IURP LPSHOOHU
EODGHV DQG DVVRFLDWHG YRUWH[ VWUXFWXUHV GRPLQDWH WKH ÀRZ ,Q DGGLWLRQ WR FRPSDULQJ WKH '(6 UHVXOWV ZLWK
H[SHULPHQWDO GDWD RI:X DQG3DWWHUVRQ >@ LW DOVR FRPSDUHVZLWK /(6PRGHO WR MXGJH WKH SHUIRUPDQFH RI'(6
PRGHOLQWKHSUHGLFWLRQRIWXUEXOHQWIORZZLWKUHVSHFWWR/(6PRGHO

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[\] UDGLDOWDQJHQWLDODQGD[LDOGLUHFWLRQLQ'
ȝ G\QDPLFYLVFRVLW\RIZDWHU
ȡ GHQVLW\RIZDWHU
0HWKRGVDQG&RPSXWDWLRQDO6WUDWHJ\
7KH VWLUUHG WDQN UHDFWRU VKRZQ LQ )LJ  LV PRGHOHG XVLQJ )/8(17  7KH VLPXODWLRQ RI VWLUUHG WDQNV LQ
WXUEXOHQWIORZUHTXLUHVPRGHOLQJRILPSHOOHUDVZHOODVWKHWXUEXOHQWIORZ6RLQWKLVVWXG\LPSHOOHULVPRGHOHGE\
0XOWLSOH5HIHUHQFH)UDPH05)LPSHOOHUPRGHO,Q05)PRGHOLPSHOOHUUHJLRQLVPRGHOHGDVVWDWLRQDU\DQGWDQN
ZDOODQGEDIIOHVDUHPRGHOHGDVURWDWLQJ]RQHV05)PRGHOLVVXLWDEOHIRUEDIIOHGVWLUUHGWDQNV/(6>@DQG
'(6 WXUEXOHQFH DSSURDFK >@ ZHUH XVHG DV WXUEXOHQFHPRGHO LQ WKLV VWXG\ WR VROYH WKH JRYHUQLQJ1DYLHU6WRNHV
HTXDWLRQV7RDYRLGWKHFRQYHUJHQFHSUREOHPWKHLQLWLDOVLPXODWLRQZDVVWDUWHGZLWKNİWXUEXOHQFHPRGHODQGRQFH
WKHVWHDG\VWDWHLVDFKLHYHGWKHVLPXODWLRQZDVVZLWFKHGWR/(6PRGHODQGWKHQWR'(6PRGHO7KHGLVFUHWL]DWLRQ
VFKHPHIRUPRPHQWXPLVFKRVHQWR%RXQGHG&HQWUDO'LIIHUHQFLQJ'HWDLOVRIWKHVHQXPHULFDOWHFKQLTXHVZLOOQRWEH
JLYHQ LQ WKLV SDSHU 7KH VLPXODWLRQ LV FRQVLGHUHG VWHDG\ VWDWH ZKHQ WKH UHVLGXDO GURSV EHORZ  7KLV VWXG\ LV
DFKLHYHGWKURXJKXQVWHDG\VROXWLRQWRJHWWKHLQVWDQWDQHRXVFKDUDFWHULVWLFV7KHLQLWLDOVLPXODWLRQZDVVWDUWHGZLWK
WLPH VWHS VL]H V IRU SUHVVXUH EDVHG FDOFXODWLRQ DQG DV WKH VROXWLRQ SURJUHVVHG WKH WLPH VL]H KDV EHHQ
JUDGXDOO\LQFUHDVHGWRVLQRUGHUWRVDYHFRPSXWDWLRQDOFRVW6WLUUHGWDQNRIKDYLQJGLDPHWHU7FPPRXQWHG
ZLWK VLQJOH LPSHOOHURI5XVKWRQRIGLDPHWHU GFP LV XVHG LQ WKLV VWXG\ ,PSHOOHU LVPRXQWHG &DW7DQG
URWDWHGDWWKHVSHHG1RIUSP7DSHZDWHULVXVHGDVIOXLGIRUWKLVFRPSXWDWLRQDOVWXG\DWDKHLJKW+HTXDOWR
WDQN KHLJKW GHQVLW\ ȡ NJP DQG G\QDPLF YLVFRVLW\  NJPV DW WHPSHUDWXUH RI & 7KH
JHRPHWULFDO GLPHQVLRQ LQ WKLV VWXG\ LV WDNHQ VDPH DV WKH GLPHQVLRQV RI :X DQG 3DWWHUVRQ >@ VWXG\ IRU IDLU
FRPSDULVRQRIUHVXOWV7KHJHRPHWULFDOFRQILJXUDWLRQDQGJHQHUDWHGJULGRIVWLUUHGWDQNLVVKRZQLQ)LJ


)LJ6WLUUHGWDQNFRQILJXUDWLRQ
$URXQGNJULGFHOOVZHUHJHQHUDWHGIRUWKLVFRPSXWDWLRQDOGRPDLQ$VWKLVVWXG\LVGRQHZLWK/(6WXUEXOHQFH
PRGHOWKHVL]HRIJULGLVYHU\LPSRUWDQWLQDFFXUDF\RIUHVXOWV+HQFHJULGVHQVLWLYLW\DQDO\VLVZDVSHUIRUPHGZLWK
FRDUVHNJULGFHOOVPHGLXPFRDUVHNJULGFHOOVDQGILQHFRDUVHNJULGFHOOVDQGIRXQGPHGLXPFRDUVH
JLYHVUHDVRQDEOHUHVXOWKRZHYHU OLWWOHLPSURYHPHQWZHUHREVHUYHGLQILQHFRDUVHJULGFHOOVEXWFRQVXPLQJORQJHU
WLPHWRVLPXODWHDQGKHQFHQRWFRQVLGHUHGIRUWKLVVWXG\)RU'(6PRGHOVDPHJULGDVZLWK/(6PRGHOKDVEHHQ
DGRSWHGIRUIDLUFRPSDULVRQRIVLPXODWHGUHVXOWV7KHFRRUGLQDWHV\VWHPXVHGLQWKHVLPXODWLRQLV[\DQG]ZKLFK
UHSUHVHQWVWKHKRUL]RQWDOWDQJHQWLDODQGD[LDOGLUHFWLRQIRUWKHWKUHHGLPHQVLRQDOIORZUGHQRWHVWKHUDGLDOGLVWDQFH
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DQG ] DJDLQ GHQRWHV WKH D[LDO GLVWDQFH &HQWUH RI WKH FRRUGLQDWH V\VWHP  LV DW WKH PLG ERWWRP RI WKH
FRPSXWDWLRQDOGRPDLQRIVWLUUHGWDQN
'(6DSSURDFK
'(6 LV D PRGLILFDWLRQ RI D 5$16 5H\QROGV $YHUDJHG 1DYLHU6WRNHV ZKLFK LV D PRVW FRPPRQO\ XVHG
WXUEXOHQFH PRGHO EHFDXVH RI LWV OHVV FRPSXWDWLRQDO FRVW EXW PDQ\ UHVHDUFKHUV DUJXH LWV LQHIILFLHQW SRWHQWLDO LQ
SUHGLFWLRQRIIORZFKDUDFWHULVWLFVPRGHOLQZKLFKWKHPRGHOVZLWFKHVWRDVXEJULGVFDOHIRUPXODWLRQLQUHJLRQVILQH
HQRXJK IRU/(6FDOFXODWLRQV5HJLRQVQHDU VROLGERXQGDULHV DQGZKHUH WKH WXUEXOHQW OHQJWK VFDOH LV OHVV WKDQ WKH
PD[LPXPJULGGLPHQVLRQDUHDVVLJQHGWKH5$16PRGHRIVROXWLRQ$VWKHWXUEXOHQWOHQJWKVFDOHH[FHHGVWKHJULG
GLPHQVLRQ WKH UHJLRQV DZD\ IURPZDOOVDUH VROYHGXVLQJ WKH/(6PRGH7KHUHIRUH WKHJULG UHVROXWLRQ LVQRWDV
GHPDQGLQJDVSXUH/(6WKHUHE\FRQVLGHUDEO\FXWWLQJGRZQWKHFRVWRIWKHFRPSXWDWLRQ7KRXJK'(6ZDVLQLWLDOO\
IRUPXODWHGIRUWKH6SDODUW$OOPDUDVPRGHOLWFDQEHLPSOHPHQWHGZLWKRWKHU5$16PRGHOV>@E\DSSURSULDWHO\
PRGLI\LQJWKHOHQJWKVFDOHZKLFKLVH[SOLFLWO\RULPSOLFLWO\LQYROYHGLQWKH5$16PRGHO6RZKLOH6SDODUW$OOPDUDV
PRGHOEDVHG'(6DFWVDV/(6ZLWKDZDOOPRGHO'(6EDVHGRQRWKHUPRGHOVOLNHWZRHTXDWLRQPRGHOVEHKDYHDV
DK\EULG5$16/(6PRGHO*ULGJHQHUDWLRQLVPRUHFRPSOLFDWHGWKDQIRUDVLPSOH5$16RU/(6FDVHGXHWRWKH
5$16/(6VZLWFK'(6LVDQRQ]RQDODSSURDFKDQGSURYLGHVDVLQJOHVPRRWKYHORFLW\ILHOGDFURVVWKH5$16DQG
WKH/(6UHJLRQVRIWKHVROXWLRQ,QVKRUWWKH'(6PRGHOLVDK\EULGWXUEXOHQFHPRGHOWKDWDSSOLHVWKH5$16PRGHO
WRVROYHWKHIORZQHDUWKHZDOODQGRWKHUUHJLRQVIDUIURPWKHZDOOVDUHFRPSXWHGE\WKH/(6DSSURDFK,WVKRXOGEH
QRWHGKHUHWKDWFRPSXWDWLRQDOFRVWRIXVLQJ'(6PRGHOLVJUHDWHUWKDQWKH5$16FRPSXWDWLRQDOFRVWEXWOHVVWKDQ
WKH/(6
5HVXOWVDQG'LVFXVVLRQV
7XUEXOHQWIORZK\GURG\QDPLFVDUHRIWHQUHSUHVHQWHGE\IORZYHORFLWLHVDVWKHVHYHORFLWLHVDUHGLUHFWO\UHVSRQVLEOH
IRU WKH LQWHQVLW\ DQG SDWWHUQ RI WKH IORZ 5DGLDO YHORFLW\ 8U QRUPDOL]HG E\ LPSHOOHU WLS YHORFLW\ 8WLS ʌG1 DW
GLIIHUHQWUDGLDOSRVLWLRQVDZD\IURPWKHLPSHOOHULVVKRZQLQ)LJ7KHFRPSDULVRQPDGHEHWZHHQ'(6DQG/(6
PRGHO EDVHG RQ:X DQG3DWWHUVRQ >@ H[SHULPHQWDO UHVXOWV UHIOHFWV WKDW DW WKH FULWLFDO IORZ FRQGLWLRQ LQ WHUPV RI
WXUEXOHQFHOLNHDWWKHYLFLQLW\RIWKHLPSHOOHUWLSUHJLRQZKHQU FPDQGFPDZD\IURPWKHLPSHOOHUVKDIW'(6
PRGHOVDWLVIDFWRULO\SUHGLFWVJRRGUHVXOWVWKDQWKH/(6PRGHO+RZHYHUDWRWKHUUHJLRQVRWKHUWKDQDWWKHYLFLQLW\RI
LPSHOOHUWLSUHJLRQVDZD\IURPWKHLPSHOOHUUHJLRQZKHUHWKHIORZFLUFXODWLRQLVQRWPXFKFRPSOH[DVWKDWRIWKH
LPSHOOHU WLS UHJLRQ ERWK WKHPRGHOV SUHGLFWV HTXDO DPRXQW RI UDGLDO YHORFLW\ 6XFK SUHGLFWLRQ VKRZV WKDW'(6
PRGHOLVFDSDEOHLQWKHSUHGLFWLRQRIH[WUHPHO\DQLVRWURSLFKLJKO\VZLUOLQJDQGFRPSOH[IORZPRUHDFFXUDWHO\WKDQ
WKH/(6PRGHO
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
)LJ1RUPDOL]HGUDGLDOYHORFLW\8U8WLSDWGLIIHUHQWUDGLDOSRVLWLRQVU
)LJ	VKRZV WKHYHFWRUVDQGFRQWRXUVRIPHDQYHORFLW\IRU'(6PRGHO OHIWDQG/(6PRGHO ULJKWZLWK
IURQWYLHZ\ DQGWRSYLHZ] PRUKDOIWKHWDQNKHLJKW7KHUHLVQRVLJQLILFDQWGLIIHUHQFHLQWKHSDWWHUQRI
YHFWRUVRIPHDQYHORFLW\EHWZHHQWKHWZRPRGHOVKRZHYHUWKHPDJQLWXGHLVVOLJKWO\KLJKHULQFDVHRI'(6PRGHO
DWWKHYLFLQLW\RILPSHOOHUWLSZKHUHWKHIORZLVH[WUHPHO\FRPSOH[7KHYHFWRUVSORWRIPHDQYHORFLW\E\ERWKWKH
PRGHOVJLYHVH[FHOOHQWIORZSDWWHUQZKLFKFDQEHYLVXDOL]HGYHU\VLPSO\LQRUGHUWRXQGHUVWDQGWKHSRVVLEOHVFHQDULR
RIWXUEXOHQWIORZLQVWLUUHGWDQN+LJKHUDPRXQWRIPHDQYHORFLW\IORZWDNHVSODFHQHDUWKHERXQGDULHVRIZDOOVWKDW
LVIORZQHDUEDIIOHVDQGDW WKHLPSHOOHUUHJLRQLPSHOOHUVZHSWUHJLRQ7KHFRPPRQSKHQRPHQRQRIYRUWLFHVSDLU
IRUPDWLRQE\WKH5XVKWRQLPSHOOHURQHSDLUDERYHWKHLPSHOOHUDQGDQRWKHUSDLUEHORZWKHLPSHOOHULVDOVRSUHGLFWHG
ZHOOE\WKHVHPRGHOV)LJ)URQWYLHZ
92   Thiyam Tamphasana Devi et al. /  Procedia Engineering  127 ( 2015 )  87 – 94 


)LJ9HFWRUVRIPHDQYHORFLW\PVIRU'(6PRGHOOHIWDQG/(6PRGHOULJKWVKRZQE\DIURQWYLHZ\ DQGEWRSYLHZ] PRU
KDOIWKHWDQNKHLJKW
)LJ  RI WRS YLHZ VKRZV KRZ WKH IORZ EHKDYLRU WDNHV SODFH ZKHQ IOXLGV DUH VZHSW E\ URWDWLQJ LPSHOOHU )ORZ
PDJQLWXGH LV SUHGLFWHG KLJKHU QHDU WKH WDQNZDOOV EDIIOHV DQGQHDU WKH LPSHOOHU EODGHV 6LPLODUZLWK WKH YHFWRUV
TXDQWLWLHV RIPHDQ YHORFLW\ WKH FRQWRXUV DOVR VKRZV WKDW KLJKHU DPRXQW RI IORZ FLUFXODWLRQ WDNHV SODFH QHDU WKH
LPSHOOHU VZHSW UHJLRQRUQHDU WKH LPSHOOHU EODGHV7KHUH LV QRKXJH DPRXQWRI GLIIHUHQFH LQ WKHSDWWHUQRIPHDQ
YHORFLW\ SUHGLFWHG E\'(6 DQG/(6PRGHO 6R WKHPRVW FRQFHUQ UHJLRQ IRU DGRSWLQJ'(6PRGHO RYHU WKH/(6
PRGHOZRXOGEHDWVXFKUHJLRQVZKHUHWKHIORZLVKLJKO\FRPSOH[DQGQHHGVKLJKFRVWDQGEHWWHUJULGWRVLPXODWH
ZKHUHXVLQJ/(6PRGHOEHFRPHWRRFRVWO\$WVXFKFRQGLWLRQV/(6PRGHOFDQEHVLJQLILFDQWO\UHSODFHGE\'(6
PRGHOZLWKRXWFRPSURPLVLQJLQWKHDFFXUDF\RIUHVXOWVDWUHGXFHGFRVWRIVLPXODWLRQ
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
)LJ&RQWRXUVRIPHDQYHORFLW\PVIRU'(6PRGHOOHIWDQG/(6PRGHOULJKWVKRZQE\DIURQWYLHZ\ DQGEWRSYLHZ] PRU
KDOIRIWKHWDQNKHLJKW
&RQFOXVLRQ
7KHDSSOLFDWLRQRI'(6PRGHOLQWXUEXOHQWIORZRIVWLUUHGWDQNKDVEHHQVWXGLHG7KHFRPSDULVRQPDGHEHWZHHQ
WKH'(6DQG/(6PRGHOZLWKH[SHULPHQWDOUHVXOWVLQWHUPVRIUDGLDOYHORFLW\LGHQWLILHVWKHFUXFLDOSHUIRUPDQFHE\
WKH'(6PRGHO LQSUHGLFWLQJ WKH IORZK\GURG\QDPLFV LQ FRPSOH[ IORZ UHJLRQV'(6PRGHO KDV WKH FDSDELOLW\ WR
KDQGOHZLWKWKHKLJKO\FRPSOH[IORZVEHWWHUWKDQWKH/(6PRGHO+HQFH'(6PRGHOLVPRUHSUHIHUDEOHZKHQWKH
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JHRPHWU\LVFRPSOH[DQGIOXLGIORZLVKLJKO\DQLVRWURSLFQDWXUH,QVXFKFRQGLWLRQ'(6ZLOODOORZWRVLPXODWHWKH
SUREOHPLQORZHUFRVWZLWKEHWWHUDFFXUDF\+RZHYHUIXUWKHUVWXG\EDVHGRQWKHVPDOOHUVFDOHVRIWXUEXOHQFH OLNH
WXUEXOHQWNLQHWLFDQGWXUEXOHQWGLVVLSDWLRQUDWHLVUHTXLUHGIRUIXUWKHUIUXLWIXOFRQFOXVLRQRI'(6PRGHO
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